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Objectives. Existing fidelity studies of physical activity interventions are limited in
methodological quality and rigour, particularly those delivered by health care providers in
clinical settings. The present study aimed to enhance and assess the fidelity of a walking
intervention delivered by health care providers within general practice in line with the
NIH Behavior Change Consortium treatment fidelity framework.
Design. Two practice nurses and six health care assistants delivered a theory-based
walking intervention to 63 patients in their own practices. A cross-sectional mixed-
methods study assessed fidelity related to treatment delivery and treatment receipt, from
the perspectives of health care providers and patients.
Methods. All providers received training and demonstrated delivery competence prior
to the trial. Delivery of intervention content was coded from audio-recordings using a
standardized checklist. Qualitative interviews with 12 patients were conducted to assess
patient perspectives of treatment receipt and analysed using framework analysis.
Results. Overall, 78% of intervention components were delivered as per the protocol
(range 36–91%), with greater fidelity for components requiring active engagement from
patients (e.g., completion of worksheets). The qualitative data highlighted differences in
patients’ comprehension of specific intervention components. Understanding of, and
engagement with, motivational components aimed at improving self-efficacy was poorer
than for volitional planning components.
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Conclusions. High levels of fidelity of delivery were demonstrated. However, patient-,
provider-, and component-level factors impacted on treatment delivery and receipt. We
recommend that methods for the enhancement and assessment of treatment fidelity are
consistently implemented to enhance the rigour of physical activity intervention research.
Statement of contribution
What is already known on this subject?
 Physical activity interventions delivered within primary care by health professionals have so far
demonstrated limited impact on behaviour change initiation and maintenance.
 Treatment fidelity enhancement and assessment strategies can support the successful translation of
behaviour change interventions into real-life settings.
 Few studies have examined treatment fidelity within the context of physical activity interventions,
particularly within clinical settings, and existing fidelity studies are limited bymethodological quality
and rigour.
What does this study add?
 High levels of fidelity were found for a physical activity intervention delivered in primary care.
 Patient-, provider-, and component-level factors may impact on treatment delivery and receipt.
 The implementation of best practice fidelity recommendations can support near-optimal fidelity.
Physical inactivity is the fourth leading mortality risk factor worldwide (World Health
Organization, 2017) and is associated with increased risk of chronic disease, and
premature mortality (Lee et al., 2012). Therefore, the World Health Organization (2010)
and the UK Departments of Health (2011) recommend that adults achieve 150 min of
moderate-intensity, or 75 min of vigorous-intensity, aerobic physical activity (PA) per
week to achieve health benefits. Despite this, in England only 66% of men and 58% of
women report meeting these recommendations (Fuller, Mindell, & Prior, 2017).
Walking is a low-cost PA which is accessible and convenient to most populations
(Morris & Hardman, 1997). Regular brisk walking is associated with decreased body
weight and resting diastolic blood pressure in previously sedentary adults (Murphy,
Nevill, Murtagh, & Holder, 2007; Ogilvie et al., 2007). Thus, promoting brisk walking is a
promising target for public health interventions.
An advantage of primary care as a setting for physical activity promotion is that a
significant proportion of the general population have regular contact with primary care
providers (Williams, 2011). As such, adults who are not meeting UK physical activity
recommendations should be identified and offered brief advice within general practice
by primary care practitioners (NICE, 2013). The current study investigates treatment
fidelity of a walking intervention delivered in primary care by health care providers. The
walking intervention was based on a similar intervention used in volunteer populations
which has been shown to yield large increases in objectively measured walking
behaviour outside of primary care (Darker, French, Eves, & Sniehotta, 2010; French,
Stevenson, & Michie, 2012).
Despite the potential impact of PA interventions in primary care, modest effects of
interventions were found in a recent review of reviews of PA promotion trials within this
setting (Sanchez, Bully, Martinez, & Grandes, 2015). Furthermore, PA interventions
delivered within primary care by health professionals have been shown to demonstrate
less effectiveness in achieving behaviour change maintenance compared to those
deliveredwithin community settings, and by researchers (Murray et al., 2017). Therefore,
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whilst primary care presents an opportunity for health behaviour change, there is a lack of
compelling evidence on effective interventions delivered within this setting.
The challenge of translating behaviour change interventions from a controlled
research environment to real-life setting may contribute to the lack of effective PA
interventions delivered in primary care (Glasgow, Lichtenstein, & Marcus, 2003). The
complexity of organizational and contextual issues inherent within primary care can
impact upon the ability of practitioners to effectively deliver health behaviour change
interventions as intended (Taylor, Shaw, Dale, & French, 2011). Thus, non-significant
results from studies in this setting may reflect interventions not being delivered as
intended, rather than lack of intervention efficacy.
Treatment fidelity refers to ‘the methodological strategies used to monitor and
enhance the reliability and validity of behavioural interventions’ and considers the extent
to which such interventions are delivered in line with the underlying theory and
intervention protocols (Bellg et al., 2004). In 2004, the National Institute of Health
Behavior Change Consortium (NIH-BCC) developed a comprehensive treatment fidelity
framework incorporating five areas: design of study, training providers, delivery of
treatment, and receipt of treatment and enactment of treatment skills (Bellg et al., 2004).
For example, enhancing fidelity related to study design necessitates defining and
specifying intervention content and the dose of delivery, the latter of which should be
monitored over time (Borelli, 2011). Assessing fidelity of delivery can also help to
determine information regarding dose effects (Resnick et al., 2005); for example,
participants may experience the intended behavioural outcomes in less intervention
sessions than originally intended, thus enhancing cost-effectiveness and efficiency (Bellg
et al., 2004; Borelli, 2011; Moncher & Prinz, 1991).
It has been recommended that the assessment of treatment fidelity should become an
integral part of behaviour change intervention development and implementation (Bellg
et al., 2004; Borelli, 2011; Resnick et al., 2005). The extent to which this has been
established is, however, varied. The assessment of treatment fidelity of smoking cessation
interventions delivered within clinical practice has been undertaken using reliable and
rigorous methods. Lorencatto, West, Christopherson, and Michie (2013) assessed the
treatment fidelity of face-to-face English NHS Stop Smoking Services by coding the delivery
of behavioural support session content using a standardized smoking cessation behaviour
change technique (BCT) taxonomy (Michie, Hyder, Walia, & West, 2011). Fidelity levels
were 66% across two services, with substantial variation found across session type,
practitioner, and BCT type. However, substantially lower mean fidelity levels (41%) were
found within a telephone smoking cessation Quitline (Lorencatto, West, Bruguera, &
Michie, 2014). Further, a recent review of fidelity monitoringwithin seven US clinical trials
of smoking cessation interventions (Duffy et al., 2015) identified that a variety of objective,
self-report, and automated fidelity measures had been implemented, encompassing
multiple fidelity domains. The review found that provider training was implemented
across all studies examined, four studies used checklists to monitor delivery, five studies
assessed patient receipt, and all assessed treatment enactment. Thus, the successful
implementation of treatment fidelity assessments of smoking cessation interventions
delivered by health care providers within clinical settings has been demonstrated.
By contrast, treatment fidelity remains under-researched in the PA literature (Lambert
et al., 2017; Quested, Ntoumanis, Thøgersen-Ntoumani, Hagger, &Hancox, 2006).When
fidelity is investigated in studies of PA interventions, significant heterogeneity in
methodological rigour and quality has been identified. A 2017 systematic review of
treatment fidelity in PA behaviour change trials found only one study ensured providers
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were trained to a well-defined a priori performance criterion, few studies used objective
data collection methods to assess delivery; and the quality, expertise, and reliability of
fidelity raters were rarely examined (Lambert et al., 2017). Likewise, assessment of
treatment receipt, that is, participant’s understanding of the intervention content, was
rarely investigated.
Further, a recent systematic review investigating the psychometric and implementa-
tion quality of fidelitymeasures found few studies that investigated treatment fidelity from
theperspective of both theprovider (treatment delivery) and theparticipants (receipt and
enactment) (Walton, Spector, Tombor, & Michie, 2017). Of the studies that did explore
both perspectives, few investigated treatment fidelity in a clinical setting and most
recruited providers specifically employed and trained to deliver the intervention (Walton
et al., 2017). Thus, treatment fidelity issueswhichmay arisewhen primary care providers
deliver interventions to their usual patients alongside their routine work have not
previously been explored in depth.
In the current study, the NIH-BCC framework (Bellg et al., 2004) was used to both
enhance and assess treatment fidelity of a walking intervention delivered by health care
providers within primary care. As such, best practice recommendations encompassing
the five domains present within the NIH-BCC framework (Bellg et al., 2004), that is,
treatment design, training, delivery, receipt and enactment, were implemented. The
current paper details the implementation of the first four of these recommendations
within a pilot trial of the intervention, with a specific focus on the assessment of fidelity
related to treatment delivery and treatment receipt. More detailed information on
treatment design, receipt, and enactment can be found elsewhere (French et al., 2011;
Williams, Michie, Dale, Stallard, & French, 2015).
The present study aimed to assess treatment delivery by investigating health care
providers’ adherence to a walking intervention protocol in terms of content and dose and
to assess treatment receipt by exploring patients’ understanding and experiences of the
intervention. Specifically, the study aimed to (1) enhance provider competency to deliver
the walking intervention through health care provider training and competency
assessments, (2) assess the extent to which health care providers adhere to the specified
components defined in the walking intervention protocol (intervention content), (3)
assess the time spent delivering individual intervention components and the overall
intervention (intervention dose), (4) assess differences in fidelity of delivery of the
walking intervention across providers, and (5) explore the extent to which patients
understood the intervention content (patient receipt).
Methods
Design
A cross-sectional design using observational methods investigated the extent to which
Practice Nurses (PNs) and Health Care Assistants (HCAs) adhered to the pre-specified
intervention protocol, and dose of delivery (treatment delivery). A cross-sectional design
using qualitative methods investigated treatment receipt in a subsample of patients.
Participants
Participantswere recruited fromGPpracticeswithinCoventry andWarwickshire Primary
Care Trusts between 2009 and 2010.
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Seven GP practices participated, from which eight PNs and HCAs were recruited to
deliver the intervention to up to 15 of their own eligible patients. Practices were
encouraged to provide protected time for PNs and HCAs to deliver the intervention, and
excess treatment costs were provided to reimburse staff costs.
Patients at these practices were eligible for inclusion in the study if they were (1) aged
between 16 and 65 years, (2) had one ormore chronic conditions forwhich increasing PA
would have a positive effect on health status, and (3)were inactive in terms of notmeeting
government physical activity guidelines. Patients were identified from registers at GP
practices at which the study was based and were sent brief letters inviting them to
participate if theymet the inclusion criteria. Further information on recruitmentmethods,
and details of the cluster randomized controlled trial of the walking intervention can be
found elsewhere (French et al., 2011; Williams et al., 2015).
Procedure
Enhancement of treatment fidelity: Treatment delivery
Thewalking intervention, based on the Theory of Planned Behaviour and Social Cognitive
Theory (Ajzen, 1991; Bandura, 1997; Sniehotta, Schwarzer, Scholz, & Sch€uz, 2005),
consisted of components designed to increase walking self-efficacy (confidence in ability
to perform the behaviour) and to help people translate their ‘good’ intentions into
behaviour change bymaking plans. The intervention comprised two face-to-face sessions,
1week apart, with a telephone or face-to-face follow-up 2weeks after the second session.
In accordance with NIH-BCC recommendations (Bellg et al., 2004), an apriori specifi-
cation of dose of delivery (i.e., duration) was determined. The suggested duration (dose)
for delivery of intervention content was 25 min for Session One and 26 min for Session
Two. The duration required to deliver each session with optimum fidelity was assessed
during earlier development work. Optimum delivery of the walking intervention by a
Research Nurse was observed for ten patients and recorded to the nearest minute, thus
forming the basis for decisions regarding recommended dose.
Session One included motivational components to increase the patients’ walking self-
efficacy, and volitional components to facilitate realistic goal setting and to translate
intentions into practice. Session One comprised six main sections (Introduction,
Assessment of AverageDailyWalking,WhatMakes it Easier toWalk,Walking Experiences,
Goal Setting, and Action Planning/Conclusions). Between one and six distinct interven-
tion components were included in each section. For instance, within the ‘Goal Setting’
section (section five), providers were expected to deliver two distinct intervention
components, that is, patient chooses a goal to increase walking by 10 or 20 min/day
(component 5.1), and patient chooses a goal (component 5.2). A total of 14 intervention
components were included in Session One.
Session Two included a review of progress with positive feedback for effort and
achievement, and revision of goals and action plans. Session Twoalso included supportive
planning, whereby the participant was encouraged to identify what factors support
increased walking and make plans to bring about those factors. Session Two consisted of
five main sections (Introduction, Review of Behaviour Change, Goal Re-evaluation/
setting, Supportive Planning, Action Planning/Conclusions) and 15 distinct intervention
components. The follow-up session consisted of an abbreviated version of the
components delivered in Session Two.
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See Table 1 and TIDieR checklist (Appendix S1) for a full description of intervention
components, described in terms of both the intervention protocol definition and
Behaviour Change Technique TaxonomyV1 classifications (Michie et al., 2013). Detailed
information on the development of the intervention can be found elsewhere (French
et al., 2011; Williams et al., 2015).
Enhancement of treatment fidelity: Provider training and competency assessments
Each provider received training to facilitate effective delivery of thewalking intervention.
This consisted of twohalf-day training sessions, 1week apart, delivered bymembers of the
research team. Each training session consisted of formal presentations, video demonstra-
tion of delivery of the intervention, participative learning, and practice sessions.
Providers were subsequently observed delivering the session content to one colleague
or patient within their own practice prior to entering the pilot trial. Deliverywas assessed
by one of the authors using a checklist of essential intervention components, as specified
in the intervention protocol. Providers were given immediate verbal feedback, followed
up with written feedback, with the aim of enhancing the skills and confidence of the
provider.
For intervention sections, a score of 1 was given where a section was delivered in the
correct order. For intervention components, a score of 1 was given when a component
was delivered as specified in the protocol. Providers were required to achieve 15 or more
marks out of a maximum of 20, reflecting correct delivery of at least 15 intervention
sections and components, to be certified as competent to deliver the intervention.
Assessment of treatment fidelity related to delivery
Each provider was given a digital audio-recorder with instructions to record all
intervention sessions. Research team visits and the offer of a £25 gift voucher were
used to encourage recording of all intervention sessions, text message and email prompts
were also used.
Assessment of treatment fidelity related to receipt
A subsample of patients who received the walking interventionwas invited to participate
in an interview to explore their understanding and experiences. Patients from each of the
included providers were invited for interview, and a purposive sampling strategy was
used to maximize the variability of patients interviewed (Ritchie, Lewis, & Elam, 2003) in
terms of gender, age, and presence of health conditions.
Face-to-face interviews were undertaken within 1 week of patients’ receipt of Session
Two. Interviews were conducted either at the patients’ home or at the GP practice. All
interviews were audio-recorded and transcribed verbatim.
A semi-structured interview schedule was used to explore patients’ experiences of
participating in the intervention, including their (1) decision to participate in the
research, (2) expectations of the intervention, (3) understanding and comprehension of
each part of the intervention including specific components, (4) perceptions of the
intervention resources, and (5) views on the role of the provider in delivering the
intervention. Probes and prompts were used to further explore patients’ responses. The
interviews were conducted by a single researcher (CT). The interview schedule used in
the present study is available (see Appendix S2).
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Table 1. Specified sections and intervention components for Sessions One and Two of the walking
intervention
Section Intervention components
BCT taxonomy (V1)
classification*
Session one
1. Introduction 1.1 Outline of session provided 5.1. Information about health
consequences
5.4 Information about
emotional consequences
2. Assessment of
Average Daily Walking
2.1 Average daily walking
communicated to the patient
2.2 Feedback on behaviour
3. What Makes it Easier
to Walk (WMIETW)
3.1 Patient asked to complete
WMIETW worksheet
1.2 Problem solving
3.2 Patient asked to elaborate on
WMIETW worksheet responses
4. Walking Experiences
(WE)
4.1 Patient asked to complete
WE worksheet
1.2 Problem solving
5.4 Monitoring of emotional
consequences
15.3 Focus on past success
4.2 Patient asked to elaborate on
WE worksheet responses
5. Goal Setting 5.1 Patient offered a goal 1.1 Goal setting (behaviour)
1.9 Commitment
8.1 Prompt practice/rehearsal
5.2 Patient chooses goal
6. Action Planning (AP)/
Conclusions
6.1 Patient asked to complete action
plan
1.4 Action planning
2.3 Self-monitoring of
behaviour
3.2 Social support (practical)
7.1 Prompts/cues
8.1 Prompt practice/rehearsal
12.1 Restructuring the
physical environment
12.2 Restructuring the social
environment
6.2 Patient asked to elaborate on
action plan
6.3 Patient asked to complete walking
diary
6.4 Patient asked to summarize the
session
6.5 Patient asked to summarize their
plans for walking
6.6 Positive end to the session
Session two
7. Introduction 7.1 Outline of session provided
8. Review of behaviour
change
8.1 Patient asked to describe walks
completed in intervening week
1.2 Problem solving
2.2 Feedback on behaviour
3.1 Social support
(unspecified)
8.1 Prompt practice/rehearsal
10.4 Social reward
8.2 Patient informed of average daily
walking
8.3 Patient praised for their efforts
8.4 Patient asked to elaborate on
what helped them to walk more
9. Goal re-evaluation/
setting
9.1 Patient offered a goal 1.1 Goal setting (behaviour)
1.2 Problem solving
1.5 Review behaviour goal(s)
1.6 Discrepancies between
current behaviour and goal
9.2 Patient chooses a goal
Continued
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Analysis
Analysis of treatment fidelity related to delivery
In total, 50% of the delivered intervention sessions were coded across all providers and
evenly distributed across the period of delivery, in accordance with the NIH-BCC
framework (Bellg et al., 2004). A coding frame developed specifically for the present
study was used (see Appendix S3). If up to five intervention sessions were recorded by a
provider, all were included. If more than five sessions were recorded, then five were
included. The subsample for coding was obtained by using the first, middle, and last
delivered and recorded session, and the sessionmid-waybetween the first andmiddle, and
the middle and last session.
Coding was conducted on half (n = 62, 51%) of the 122 intervention sessions
delivered across all providers, evenly distributed across the period of delivery. In total,
n = 32 out of a total of n = 63 (51%) deliveries of SessionOne, and n = 30 out of a total of
n = 59 (54%) deliveries of Session Two of the intervention were coded. Coding was
undertaken by one researcher (CT) who was independent of the core research team for
the pilot trial. 25% of the sessions were double-coded by a second coder who was
Table 1. (Continued)
Section Intervention components
BCT taxonomy (V1)
classification*
8.1 Prompt practice/rehearsal
8.7 Graded tasks
10. Supportive Planning 10.1 Patient asked to complete
supportive plan worksheet
1.2 Problem solving
1.9 Commitment
3.1 Social support
(unspecified)
3.2 Social support (practical)
8.1 Prompt practice/rehearsal
12.1 Restructuring the
physical environment
12.2 Restructuring the social
environment
15.2 Mental rehearsal of
successful performance
10.2 Patient asked to elaborate
supportive plan worksheet
11. Action Planning/
Conclusions
11.1 Patient asked to complete action
plan
1.4 Action planning
2.3 Self-monitoring of
behaviour
3.1 Social support
(unspecified)
3.2 Social support (practical)
7.1 Prompts/cues
8.1 Prompt practice/rehearsal
12.1 Restructuring the
physical environment
12.2 Restructuring the social
environment
11.2 Patient asked to elaborate on
action plan
11.3 Patient asked to complete walking
diary
11.4 Patient asked to summarize
session
11.5 Patient asked to summarize plans
for walking
11.6 Positive end to the session
*Behaviour Change Technique Taxonomy (V1) (Michie et al., 2013).
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independent from the research team and chance-corrected Cohen’s Kappa coefficient
was used to measure agreement.
The delivery of intervention sections (n = 11), and their respective intervention
components (n = 29), was coded across both intervention sessions. Coding of content was
undertaken in accordancewith the criteria applied during assessment of provider competence
stated above. The length of time spent delivering sessions and intervention components was
coded to assess dose of delivery. The section ‘Action Planning/Conclusions’was separated into
two distinct sections for the purposes of assessing dose of delivery. The overall length of the
session was calculated from the formal welcome to the session by the provider to the time
when the intervention delivery was deemed to be complete, usually when the provider
thanked the patient for attending and the patient was heard leaving the room.
Analysis of treatment fidelity related to receipt
A framework analysis was conducted (Ritchie & Spencer, 1994) to examine patient
receipt of the intervention. A flexible thematic frameworkwas developed by the research
team to capture important elements of intervention receipt andwas subsequently further
refined in an iterative process to encompass other aspects of patient interaction with the
intervention, that is, expectations, acceptability, and engagement. The analysis followed
the stages of familiarization, identifying a thematic framework, indexing, charting and
mapping and interpretation (Ritchie & Spencer, 1994). The analysis was conducted
primarily by a single researcher with ongoing discussion with members of the research
team regarding themes as the analysis progressed to ensure credibility of findings, this
focused on the nature of the framework, and how the transcribed material fit within the
framework. The framework used in the present study is available (see Appendix S4).
Results
Participant characteristics
Eight providers, comprising twoPNs and sixHCAs delivered the intervention.OnePNand
one HCA were from the same practice. All were female, White British, and were aged
between 24 and 57 years old (M = 43 years, SD = 10.2). All had been working in their
present role for at least 1 year.
A total of 63 patients received the intervention during the pilot trial, with between 3
and 14 patients receiving the intervention from each provider. Patients were aged
between 30 and 75 years (mean = 56 years, SD = 8.5). Three quarters of the sample
(74%) were female and 87% of patients were British White. Twelve patients (50% female)
were interviewed, nine at home, and three at their general practice. Of those interviewed,
four patients were aged between 16 and 54 years and eight were aged 55 years or over,
92% of patients interviewed were British White. Six of the patients had long-term
conditions such as diabetes, asthma, or heart disease, and six patients had hypertension,
high cholesterol levels, were overweight or obese.
Treatment fidelity related to delivery
Inter-rater reliability for coding intervention sections and components was good across
both intervention sessions with all kappas between 0.69 and 0.78, indicating substantial
agreement across raters (McHugh, 2012).
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Overall 78% of intervention components were delivered as specified in the protocol.
The percentage of sessions delivered as per the protocol was 80% for Session One (of 32
Session Ones coded) and 76% for Session Two (of 30 Session Twos coded, see Tables 2
and 3). Intervention sections were delivered in the right order in over 75% of Session One
(range 53–100%) and 65% of Session Two deliveries (range 57–70%). Intervention
componentsweredelivered according toprotocol in 82%of SessionOne (range 36–100%)
and 79% of Session Two (range 40–100%) deliveries.
Intervention content
There was variation in the extent to which intervention sections were delivered in the
specified order. During SessionOne, ‘Assessment of AverageDailyWalking’ (section two)
and ‘WhatMakes it Easier toWalk?’ (section three)were delivered in the specified place in
just over half of all sessions (17/32). By contrast, ‘Walking Experiences’ (section four)was
delivered in the specified place in 100% of coded sessions, and ‘Action Plan’ was delivered
in the correct place during 94%of SessionOne deliveries (section six). In Session Two, the
‘Goal re-evaluation/setting’ section (section nine) was delivered in the specified place in
57% (17/30) of the sessions. ‘Supportive Planning’ (section ten) was delivered in the
specified place in 60% (18/30) of sessions, and both ‘Action Planning/Conclusions’
(section eleven) and ‘Review of behaviour change’ (section eight) were delivered in the
correct place in 70% (21/30) of Session Two deliveries.
Fidelity varied across intervention components. Asking patients to complete the
worksheets ‘What Makes It Easier to Walk’ (component 3.1) in Session One and
‘Supportive Plan’ (component 10.1) in Session Twowas deliveredwith fidelity in 100% of
Table 2. Overall fidelity of delivery of sections and intervention components coded for Session One
Name of section/intervention component % Sessions delivered
1 Introduction 84
1.1 Overview of Session 84
2. Assessment of average daily walking 53
2.1 Average daily walking communicated to the patient 94
3 What Makes It Easier to Walk? (WMIETW) 53
3.1 Patient asked to complete WMIETW worksheet 100
3.2 Patient asked to elaborate on WMIETW worksheet responses 75
4 Walking Experiences (WE) 100
4.1 Patient asked to complete WE worksheet 100
4.2 Patient asked to elaborate on WE worksheet responses 94
5. Goal Setting 69
5.1 Patient offered a goal 78
5.2 Patient chooses a goal 84
6 Action Planning (AP)/Conclusions 94
6.1 Patient asked to complete AP 100
6.2 Patient asked to elaborate on AP 91
6.3 Patient asked to complete walking diary 100
6.4 Patient asked to summarize the session 36
6.5 Patient asked to summarize their plans for walking 41
6.6 Positive end to the session 72
Total 80
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coded sessions. Asking patients to elaborate on these worksheets was delivered with less
fidelity in both Session One and Session Two (components 3.2 and 10.2). Asking patients
to complete ‘Action Planning’ was completed in 100% of coded SessionOne (Component
6.1) and 93% of Session Two recordings (Component 11.1).
By contrast, the components ‘Summary of Session’ (components 6.4 and 11.4) and
‘Summary of Plans’ (components 6.5 and 11.5) were delivered with least fidelity in both
sessions, both were delivered in fewer than 50% of sessions. In every Session One coded,
patients were asked to complete their ‘Walking Diary’ (component 6.3); in Session Two,
patients were asked to complete the ‘Walking Diary’ (component 11.3) in 22 of 30 (73%)
sessions.
Intervention dose
In most cases, the overall intervention was delivered in less time than recommended to
providers (see Table 4). For SessionOne,mean delivery timewas 19min compared to the
recommended time of 25 min; for Session Two, themean timewas 21 min compared to a
recommended 26 min.
Providers spent less time than suggested delivering components in which patients
were asked to elaborate on their answers to specific activities. In Session One, this was
evident during ‘What Makes it Easier to Walk?’ (component 3.2), ‘Walking Experiences’
(component 4.2) and ‘Action Plan’ (component 6.2). In Session Two, this was evident
during ‘What Helped Patient to Walk More’ (component 8.4), ‘Supportive Plan’
(component 10.2), and ‘Action Plan’ (component 11.2). During Session Two, conclusions
took longer than suggested as the recommended delivery time did not include the time
needed to deliver trial procedures at the end of the session.
Table 3. Overall fidelity of delivery of sections and intervention components coded for Session Two
Name of section/intervention component % Sessions delivered
7 Introduction 70
7.1 Overview of Session 70
8. Review of Behaviour Change 70
8.1 Patient asked to describe walks 87
8.2 Average daily walking communicated 90
8.3 Positive feedback 93
8.4 What helped patient to walk more 87
9 Goal re-evaluation/setting 57
9.1 Patient offered a goal 73
9.2 Patient chooses a goal 93
10 Supportive Planning (SP) 60
10.1 Patient asked to complete SP worksheet 100
10.2 Patient asked to elaborate on SP worksheet 87
11 Action Planning (AP)/Conclusions 70
11.1 Patient asked to complete AP 93
11.2 Patient asked to elaborate on AP 83
11.3 Patient asked to complete walking diary 70
11.4 Patient asked to summarize the session 43
11.5 Patient asked to summarize their plans for walking 40
11.6 Positive end to the session 73
Total 76
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Fidelity of delivery according to provider
There was considerable variation between providers regarding the number of interven-
tion components delivered competently across Session One (range 36–93%) and Session
Two (range 40–91%). Two providers delivered all sections of the intervention in the order
specified, three providers delivered sections in the specified order in 75% of sessions, and
three providers delivered approximately half of the sections in the specified order. There
was variation between providers for the mean time of delivery of Session One (range 8–
19 min) and SessionTwo (6–17 min). The longest session recordedwas 65 min in length;
the shortest session was 6 min.
Treatment fidelity related to receipt
Patients’ receipt of the intervention content differed by type of section and component.
Five themes related to treatment receipt were identified: (1) motivational components of
the intervention, including those focused on enhancing self-efficacy; (2) volitional
components of the intervention, including components to support effective planning; (3)
monitoring; (4) role of the provider; and (5) the extent to which hopes and expectations
were realized. The five themes are described in detail below with illustrative quotes
presented in Appendix (S5).
Motivational components of the intervention
Three patients struggled to recall completing ‘What Makes it Easier to Walk? section
(components 3.1, 3.2), in the motivational phase of Session One. This component
required patients to identify and discuss situations in which they found it easy to walk
previously from a short questionnaire. The remaining patients were unsure what they
were being asked to do and unclear as to the purpose of the component (Q1.1).
The component ‘Walking Experiences’ (components 4.1, 4.2), which involved asking
patients to rehearse previous instances where they have successfully completed walks or
found such walks easy, was recalled by most patients and was generally perceived as
positive, enjoyable, and a useful prompt to consider the benefits of walking. The patients
who engaged to the greatest extent with ‘Walking Experiences’ task seemed to associate
the motivational component with a heightened intention to increase walking (Q1.2).
In SessionTwo, ‘Reviewof Behaviour Change’ (components 8.1–8.4) aimed toprovide
positive feedback to enhance patients’ self-efficacy concerning theirwalking and increase
their motivation. Most of the female patients commented that they liked and valued being
given positive feedback by their provider (Q1.3). Most of the male patients described
being motivated by their own awareness that they had attained their goals or by being
informed that they had achieved their goal by their provider but were generally less
concerned about being praised for their efforts (Q1.4).
Volitional components of the intervention
All the patients spoke with enthusiasm and had a strong recollection of ‘Goal Setting’
(components 5.1, 5.2), in which patients chose to set a goal of increasing their daily
walking by either 10 or 20 min per day. Patients enjoyed the sense of ownership
associated with setting their own goals and almost all described setting realistic goals that
they felt they could achieve as it gave them something sensible to aim for (Q2.1).
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Five of the sixmale patients spoke of the similarity of ‘Goal Setting’ to their experience
of setting targets and goals at work (Q2.2). Three patients described a sense of positivity
from being told by their provider that their baselinewalking was higher than others in the
study (Q2.3).
All patients recalled completing their ‘Action Plan’ (Session One components 6.1, 6.2;
and Sessions Two components 11.1, 11.2), in which they detailed when, where, how, and
with whom they were going to achieve their weekly goal. Most patients perceived value in
planning the ways in which they could increase their walking. There appeared to be a
difference in the patients’ attitudes to planning their walks, linked to their employment
status. For thepatientswhowereworking,planningwas important; particularlyconcerning
howtheywouldfind the time tofit theirwalks in. Bycontrast, retiredpatientswerenot keen
on planning their walks a week in advance and wanted more flexibility (Q2.4).
During Session Two, patients were asked to complete a ‘Supportive Plan’ (compo-
nents 10.1, 10.2) to identify factors that may support their walking and identify ways to
bring these factors about. Some patients had difficulty recalling this component and some
patients found it difficult to differentiate this from the ‘Action Plan’ (components 11.1,
11.2). Of the patients that did recall the task, the majority found it difficult to complete
(Q2.5). However, one patient found that the ‘Supportive Plan’ was valuable; his
understanding of theway inwhich intervention components linkedwith, or underpinned
other, components enhanced his overall engagement with the intervention (Q2.6).
Monitoring
Two resources were used during the walking intervention to monitor patients’ walking
behaviour; the ‘Walking Diary’ (Session One component 6.3, Session Two component
11.3) for patients to monitor and self-report their own walking and the pedometer to
objectively record patients’walking.Whilst all patients recalled being asked to complete a
‘Walking Diary’ at the end of Session One, many emphasized the importance of the
pedometer as a means of objectively validating their walking and were not aware that the
‘Walking Diary’ was the primary tool intended for the personal monitoring of their
walking. As a possible consequence of the emphasis placed on thepedometer, onepatient
thought the ‘Walking Diary was not necessary (Q3.1).
Other patients described how the ‘Walking Diary’ had heightened their awareness of
their walking, enhanced their commitment, and helped in the development of a routine.
Several patients likened the ‘Walking Diary’ to similar resources they had used, or were
aware of from weight loss/slimming clubs (Q3.2).
Role of the provider
The role of the provider in delivering the intervention was one that was perceived
positively by the patients (Q4.1). All of the patients commented on the value of the
structure of the intervention in terms of providing an opportunity to revisit their provider.
For some, this provided a point of accountability; for others, it was seen as a means of
support and encouragement (Q4.2). When asked what she felt were the most useful
aspects of the intervention, onepatient described the importance of support as she started
to increase her walking (Q4.3).
Over half of the patients explained how a significant factor encouraging them to get
involved was that they considered they had been selected by their practice to participate.
This appeared to increase their motivation to participate (Q4.4).
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Three patients commented on the difference in approach to delivering the
intervention from what they were either used to when attending general practice, or
expecting from the intervention. One patient stated that the structured approach to
delivery of the intervention differed to the usual approach for both himself and his
provider (Q4.5). However, other patients perceived value in the patient-centred
approach. This contrasted with their usual experiences of being ‘managed’ or their
expectation that they would be told what to do (Q4.6).
Three patients expected more suggestions as to how they could incorporate walking
into their daily routine. It is unclear whether this was because they were used to
suggestions as part of their usual consultations in general practice or that they explicitly
expected that the intervention would comprise such techniques (Q4.7).
For a small number of patients, the lack of further sessions was a key concern (Q4.8).
One patient commented on her past experiences of the importance of ongoing support
and encouragement, particularly when initial enthusiasm may be difficult to maintain
(Q4.9).
The extent to which hopes and expectations were realized
Around half of the patients perceived that increasing their walking was an achievable
challenge, or a means of proving to themselves that they could achieve something
positive. This was most evident in patients who were retired, and who reported that they
had sufficient time to walk, but were looking for a reason or motivation to do so.
Most of the patients perceived walking would result in a range of positive outcomes,
which appeared to be important when initially signing up for the study.Walkingwas seen
by a number of patients as a goal in itself. The majority of patients referred to a range of
factors that had or they perceived would motivate them to continue with their walking;
this included enjoyment of the local environment, walking for a purpose such as walking
the dog,walking as a formof social activity. and the financial benefits ofwalking compared
to driving (Q5.1).
Most of the patients had also specifically considered increasing their activity levels for
reasons associated with their health and well-being, although these were commonly
longer-term goals. This included losing weight, to help with management of a long-term
condition, to enhance fitness and for general improved health andwell-being (Q5.2). Two
male patients soughtmore tangible and/or proven outcomes for their efforts (Q5.3,Q5.4).
A number of patients referred to the fact that they perceived a greater sense of personal
involvement, understanding, and control as the intervention progressed (Q5.5).
Almost all of the patients cited their intention to continue to walk more and four
patients aimed to increase their walking in the longer term (Q5.6, Q5.7). It was these
patients who appeared to have gained a particularly strong sense of enjoyment or benefit
from their walking (Q5.8).
Discussion
Statement of principal findings
Overall adherence to essential intervention components was high (78%). Differences in
competence of delivery of specific sections, and their associated components, were
identified. Specifically, the components ‘WhatMakes it Easier toWalk?’, ‘Supportive Plan’
and ‘Action Plan’weremost likely to be delivered correctly,whilst ‘Summary of Plans’ and
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‘Summary of Session’ were the least likely to be delivered correctly. This suggests that the
provision of activities that require substantial engagement from patients, for example, via
the completion of component-specific worksheets, may support the enhancement of
fidelity by ensuring patients actively engage with the behaviour change content. On
average, providers completed the sessions in a shorter time than that specified in the
protocol. Mean delivery time for Sessions One and Two were 5 and 6 min shorter,
respectively, than the protocol specified. Considerable variation was found across
providers in terms of their mean fidelity scores (range 36–93%), and session duration
(range 6–19 min), indicating substantial disparity in provider competency. The qualita-
tive data identified differences in patient understanding of specific intervention
components. Greater comprehension of planning components was reported, whilst
motivational components were poorly understood by most of the patients. Gender
differences in understanding and interpretation of specific intervention components
were also apparent with female patients reporting increased motivation as a result of
receiving positive reinforcement of efforts, whilst male patients preferred receiving
feedback based solely on goal achievement.
Strengths and weaknesses
The present study has several strengths. Firstly, the study made use of a comprehensive
treatment fidelity framework (Bellg et al., 2004), to conduct a methodologically rigorous
assessment of the implementation of the delivery of a walking intervention by health care
professionals to their own patients. As the staff delivering the intervention in this study
were not members of the research team and were delivering the intervention as part of
their routine work, the findings of the research are likely to be more representative of
routine clinical practice, than many findings reported in the research literature (Lambert
et al., 2017; Walton et al., 2017). However, it is possible that the intensity of contact
between the research team and providers, as a result of monitoring and interview
participation, may have contributed to the level of adherence identified in the present
study. It has been reported that recording sessions to assess fidelity of delivery can in itself
serve to enhance fidelity of delivery (Tappin et al., 2000).
The inclusion of both qualitative and quantitative methods has allowed for the
development of a more complete picture of the phenomenon under investigation,
therefore enhancing the credibility of the findings (Creswell & Plano-Clark, 2011; Olsen,
2004). Furthermore, the inclusion of both providers and patients was a strength given the
current lack of research exploring treatment fidelity from both perspectives (Walton
et al., 2017).
Another strength is that the present study used audio-recordings of intervention
sessions to undertake an objective assessment of fidelity of delivery, representing the gold
standard approach advocated in theNIH-BCCFramework (Bellg et al., 2004).Over 50%of
all recorded sessions were assessed across eight different providers and were evenly
distributed across time, enhancing confidence that the sample of sessions coded is
representative of all the sessions delivered in the present study (Schlosser, 2002). Despite
difficulties in recording the time taken to deliver intervention components, for example,
overlap in delivery of intervention components, we were able to objectively examine
inter-provider variation in dose of delivery and thus demonstrate the substantial
differences in this across providers, which is a strength of the current study.
We acknowledge a number of limitations. Although our focus was on one fidelity
framework, other frameworks (e.g., Carroll et al., 2007; Gearing et al., 2011) may also be
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useful for investigating treatment fidelity. In the present study, a dichotomous scale
indicating the presence/absence of a component was used instead of a Likert rating scale,
which would have instead provided information about the quality of delivery. Therefore,
it is possible that this might have led to higher fidelity estimates in the present study than
would have been found if quality of delivery had been assessed instead. Furthermore, the
researcher who undertook the coding of the walking intervention sessions was involved
in the provider training and competency assessments and was therefore not blind to the
provider.Whilst this could potentially lead to bias, we have demonstrated good inter-rater
reliability in the current study with 25% of sessions double-coded by an independent
second coder.
It is also possible that the health care providers involved in the current study were
particularly interested in health behaviour change as study involvement was voluntary;
therefore, participants may not necessarily be representative of health care providers
based within the included practices or more generally. Furthermore, all health care
providers in the current study were female and White British; therefore, it is highly likely
that the sample included were not demographically representative of health care
providers within the included practices.
Similarly, it is also possible that the patients participating in the current study, and
specifically those who agreed to participate in the follow-up interview, were also
particularlymotivated and not representative of all patients in the included practices. This
is also the case in terms of the representativeness of the patient sample in terms of their
gender and ethnicity. This is despite a purposive sampling strategy being employed to
maximize the variability of patients interviewed in terms of gender, age, and presence of
health conditions.
A range of techniqueswere utilized to encourage provider recording of all intervention
sessions, that is, textmessage and email prompts, team visits, and gift vouchers. However,
the impact of this was notmonitored.Which of thesemethods, or a combination of these,
was most successful at encouraging adherence to fidelity assessment procedures is
unclear. Research exploring the effectiveness of methods for enhancing adherence to
fidelity measurements is, however, warranted. Finally, we were unable to investigate one
aspect of fidelity assessment as recommended by the NIH-BCC Framework (Bellg et al.,
2004), that is, treatment enactment, during this pilot study for pragmatic reasons.
Addition to current evidence
In accordance with the NIH-BCC framework (Bellg et al., 2004), achievement of almost
80% adherence to essential intervention components can be regarded as high fidelity. The
present study has demonstrated a substantially greater level of fidelity than that found in a
similar study conducted in primary care, in which mean overall adherence was 45%
(Hardeman et al., 2008). The inclusion of fewer components and less flexibility in the
intervention delivered in the present study, which had the purpose of making delivery
easier for providers, may have contributed to these differences in findings.
Treatment fidelity enhancement strategies were embedded in themain efficacy trial of
the walking intervention based on the findings of the current study. As such, providers in
the main trial received the same formal training as those in the pilot trial, with an explicit
focus on ensuring understanding of the importance of the motivational components
targeted at increasing self-efficacy, and were also required to demonstrate delivery
competence before entering the trial. Further, all providers received a detailed
intervention manual, with short summary sheets and pre-printed intervention materials,
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detailing the specified intervention components and instructions for delivery. However, a
treatment fidelity assessment plan was not maintained throughout the main trial due to a
desire to avoid inducing behaviour change due to measurement procedures rather than
intervention effects (Miles et al., 2018). Thus, monitoring of delivery was not as constant
which may have resulted in greater drift in provider skill and adherence to the protocol
over time. The positive relationship between consistent fidelity monitoring and fidelity
outcomes is therefore supported by the non-significant results of the main efficacy trial of
the same walking intervention (Williams et al., 2015).
In the present study, we identified patient-level (e.g., personal preference) and
component-level (perceived value) factors whichmay alone or in combination impact on
treatment delivery and receipt. Providers’ experiences of delivering the walking protocol
and their perspective on the factors that influenced their adherence to this was examined
in another qualitative study (Taylor, 2012). Whilst it is beyond the scope of the current
paper to present this data in any depth, provider-level (e.g., usual health care delivery
style, delivery competency), and organizational (e.g., gap between training and delivery,
appointment procedure)-level factors that can impact on treatment fidelity in this setting
have been identified (Taylor, 2012). This supports the findings of previous researchwhich
has highlighted the important influence of organizational and contextual factors on the
successful implementation of behaviour change interventions (Carroll et al., 2007;
Chaudoir, Dugan, & Barr, 2013; Durlak & DuPre, 2008; Taylor et al., 2011). Future
attempts to improve fidelitymay benefit from thiswider perspective, and itmay be time to
update the NIH-BCC framework (Bellg et al., 2004) which does not give these factors
much consideration.
Our findings indicated that patients understanding of intervention components aimed
at improving self-efficacy was poorer than for volitional planning components. Further
research is required to explore if this is a consistent finding across other interventions
given that techniques to improve self-efficacy are a common feature of physical activity
interventions. If this is the case, the delivery of self-efficacy techniques in future
interventions may need to be considered, and further training provided to health care
professionals on how best to deliver content aimed at improving self-efficacy. Fidelity
checks embedded in earlier stages of intervention development and feasibility testing
would also be important to explore patient receipt of self-efficacy techniques and identify
ways to enhance understanding.
Conclusions
By conducting a rigorous investigation into fidelity of delivery of a PA intervention within
primary care, we have demonstrated that it is possible to deliver a behaviour change
intervention with near-optimal fidelity if best practice fidelity recommendations are
implemented. We therefore recommend that methods for the enhancement and
assessment of treatment fidelity are consistently implemented within trials of health
behaviour change interventions, particularly within physical activity intervention
research.
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